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PREFACE 


This report is an appendix to Miscellaneous Paper EL-86-2. It contains 
corrections and supplemental information to the original report, as well as 
data collected between June 1986 and August 1987. 


This study was conducted by Dr. C. R. Lee, Soil Scientist, under the 
general supervision of Lloyd Saunders, Chief, Contaminant Mobility and 
Regulatory Criteria Group; Mr. D. L. Robey, Chief, Ecosystem Research and 
Simulation Division; Dr. C. Kirby, Chief, Environmental Resources Division; 
and Dr. J. Harrison, Chief, Environmental Laboratory. 


Technical contributions in the conduct of field sampling, laboratory 
testing, and report preparation were received from the following scientists: 
Mr. D. L. Brandon, Statistician, for experimental design, chain of custody 
labeling and data analysis; Dr. J. Simmers, Research Biologist, Mr. R. G. 
Rhett, Biologist, and Ms. A. S. Portzer, Biologist, for the clam bioassay and 
condition index; Mr. J. G. Skogerboe, Hydrologist, and Mr. R. A. Price, 
Agronomist, for soil sample collection, surveying sample-site locations and 
map preparation; Ms. L. J. O’Neil, Ecologist, Mr. C. J. Newling, Wildlife 
Biologist, and Mr. R. Theriot, Biologist, for the wetland delineation; 

Mr. G. Warren, Chemist, and Mr. D. Brown, Chemist, for metal analysis of soil 
and animal samples. Soil samples were also analyzed by Princeton Testing 
Laboratory, Inc., Princeton, New Jersey. Ground-water samples were analyzed 
by Sequoia Analytical Laboratory, Redwood City, California. Additional 
assistance in manuscript preparation was received from Ms. S. Calvin, Ms. 

M. J. Spivey, Ms. J. Moore, and Mr. P. Laible. 


Col Dwayne G. Lee, CE, was the Commander and Director of WES. Dr. 
Robert W. Whalin was Technical Director. 


This report should be cited as follows: 


Lee, C. R., et al. 1988. "Remedial Investigation of Contaminant 
Mobility at Naval Weapons Station, Concord, California; Subtitle 
Appendix 2.5 - 1986/87 Data," Miscellaneous Paper EL-86-2, US Army 
Engineer Waterways Experiment Station, Vicksburg, Miss. 
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SUBTITLE APPENDIX 2.5 - 1986/87 DATA ean’, 
pent 
2.5.1 Introduction e 
Raetae 
Additional investigation was conducted after publication of the Remedial pate 
Investigation (R.I.) by Lee et al. (1986), to further define the extent of eh! 
contamination at Naval Weapons Station (NWS), Concord, California. The Hy 
discovery of possible burial of debris at the Kiln Site required an expanded rte 
remedial investigation for that site. This report is a detailed description 2 
of these and other data collection efforts. The purposes of the report to: oe 
a. Provide corrections, supplemental information and clarification <a 
of the initial R.I. report. THIN 
b. Report and evaluate additional data collected after oh 
the publication of the R.I. 
c. Assess possible effects of the 1986 flood on redistribution uit 
of contamination. ant 
d. Further delineate the extent of contamination in specific oh 


Be 


These data were derived using a nitric acid soil digestion procedure, the wet 
extraction procedure of the California Department of Health Sciences, the 
extraction procedure of the Resource Conservation and Recovery Act (RCRA), 
and a nitric acid tissue digestion procedure, respectively. The analytical 
work was performed by the Analytical Laboratory Group, Environmental 
Laboratory, US Army Engineer Waterways Experiment Station (WES) and Princeton 
Testing Laboratory, Inc., Princeton, New Jersey. Ground-water data and 
wetland delineation techniques were used to further evaluate the sites. 
Tables 2.5-D14 and D16 list ground-water data. This analytical work was 
performed by Sequoia Analytical Laboratory, Redwood City, California. 

Table 2.5-El lists the survey measurements of new locations. 


The documents listed below are primary sources of information. Other 
reference documents cited in the text are listed in Section 2.5.9. 


locations at NWS Concord. 

Data are presented in Tables 2.5-Al1-A32, B1-B7, C1-C10, and D1-D16. * 

id a. Harvey and Stanley Associates, Inc. 1986. "Background Information 

for Section 7 Consultation at Concord Naval Weapons Station," Alviso, Calif. 

i b. Lee, C. R., et al. 1986. "Remedial Investigation of Contaminant 
Mobility at Naval Weapons Station, Concord, California," Miscellaneous Paper 
EL-86-2, US Army Engineer Waterways Experiment Station, Vicksburg, Miss. 


c. Lee, C. R., Cullinane, M. John Jr., and O’Neil, L. Jean. 1988. 
"Feasibility Study of Contamination Remediation at Naval Weapons Station, 
Concord, California; Volume III: Figures," Miscellaneous Paper EL-86-3, 
US Army Engineer Waterways Experiment Station, Vicksburg, Miss. 


d. Environmental Laboratory. 1987. "Corps of Engineers Wetlands 
Delineation Manual," Technical Report Y~87-1, US Army Engineer Waterways 
Experiment Station, Vicksburg, Miss. 
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e. Newling, C. J. 1987. "Wetland Delineation at Naval Weapons Station 
Concord, California," Environmental Laboratory, US Army Engineer Waterways 
Experiment Station, Vicksburg, Miss. 


2.5.2 Errata to Miscellaneous Paper EL-86-2 


The following corrections are presented for the report entitled 
"Remedial Investigation of Contaminant Mobility at Naval Weapons 
Station, Concord, California" (Lee et al. 1986). 


*page xviii; The title of Table 2-B12: Contract NBS River Sediment Analysis 


*xpage 142; The word "soil" in the last sentence should be replaced by the 
word “solid." 


*xpage 149; The horizontal axis should be: 
0 1000 2000 3000 4000 5000 6000 7000 8000 


*xpage 186; After the third reference on this page, insert the following: 
Holnigren, G. G., Meyer, M. W., Daniels, R. B., Chaney, R. L., and Kubota, 
J. 1987. “Cadmium, Lead, Zinc, Copper, and Nickel in Agricultural Soils 


of the United States," Journal of Environmental Quality (in press). 


xpage 197; Replace observation 16 with the following line: 
16 BKPCW1337 0.00 0.11 C 2.91 E 0.42 B 0.43 BC 0.00 39.09 E 


*page 210; The IDs for observations 90, 91, and 92 should be changed from 
K2SCW12H1, K2SCW12J1, K2SCW12K1 to ESSCW12H1, ESSCW12J1, and ESSCW12K1 
respectively. The correct ID for observation 95 is K2SCW6P2. 

xpage 211; The title should be: Contract NBS River Sediment Analysis 


xpage 484 (Figure 5-3); Contractor sample IDs 29E1 and 29E2 should be 28E1 
and 28E2. These corrections appear in Figure 43 (Lee et al. 1988). 


kpage 488 (Appendix 5-A); The correct IDs for sample numbers 154 and 155 
are 28E2 and 28E1, respectively. 


*pages 123 and 193 (Figure 2-60 and Table 2-A2); revised versions are 
presented as Figure 2.5-1 and Table 2.5-1, respectively. 


Table 2.5-2 complements information presented in Lee et al. (1986). 
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Figure 2.5-1. Distribution of soil cadmium concentrations in excess 
of 2.7 mg/kg. Solid circles were WES collected samples, open circles 
were Brown and Caldwell collected samples. (Replaces Figure 2-60, 

p 123, Lee et al. 1986) 
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2.5.3 Field and Laboratory Methods for Safe Handling of i 
Contaminated Materials from the Naval Weapons tide. 
Station, Concord ni 
Because of the presence of hazardous substances in the sample areas at ytsts8, 
the Naval Weapons Station Concord, WES employees took the necessary Maia 
precautions to ensure safe handling of the sampled materials. The concern natal 
was mainly to prevent any unnecessary exposure to personnel during the 2 
handling of the materials and to secure the materials and the equipment used a! 
to collect the materials in such a manner as to prevent any contamination Pan 
outside the sample area. ait 
ea, 
ait 
2.5.3.1 Field Sampling and Surveying au 
Precautions were taken in the field to prevent exposure to dusts that 2 
could be inhaled or adsorbed to the skin while WES personnel were engaged in f mis 
sampling of soil materials and surveying the location of the sampled sites. a! 
Protective paper suits, boots, facial dust masks, and gloves were worn to Ae 
deter contact with contaminated materials. All materials used to clean etatt 
collecting equipment and discarded protective apparel were placed in an ice S 
cooler and returned to the WES with the collected samples. These materials TEN 
were placed in a sealed drum that will be shipped to an EPA-approved aye 
hazardous waste storage area. The soil samples were placed in plastic tet 
ziplock containers and sealed in ice coolers to prevent leakage and perie 
unauthorized entry during transportation. mn 
2.5.3.2 Laboratory Handling of Samples eae 
5 
byt ty! 
During the preparation of the samples for laboratory analysis, pit 
precautions were taken, as in the field, to prevent exposure to personnel. ‘ 
Dust masks, gloves, and laboratory aprons were worn as the situation Beli! 


required. Contaminated lab apparel, filters, and spent soil materials 
were placed in a sealed drum for proper disposal. Raw and processed 
samples were secured under chain-of-custody procedures and stored in 
locked areas to prevent access by unauthorized persons. 


2.5.4 Clam Biomonitoring 
2.5.4.1 Description 


The WES Ecosystem Research and Simulation Division completed a clam 
biomonitoring study at the NWS during the summer of 1984 (Lee et al. 
1986). As a result of spring flooding in 1986, the WES initiated a 
second clam biomonitoring study to document possible changes in contaminant 
bioavailability in those areas of the NWS affected by the flood. The WES 
believed that substantial amounts of toxic metal-contaminated surface 
materials might have moved into the NWS drainage system and thereby 
threatened the NWS and Suisun Bay aquatic ecosystem. 
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The 33 sites chosen for the 1986 biomonitoring study are shown in 
Figure 2.5-2. Of these sites, 15 had not been monitored in 1984. These 15 
were located within Parcels 571 and 572 and the property adjacent to the 
west of these parcels. The experimental design for the 1984 and 1986 
biomonitoring studies was the same, except for the increase in the number 
of animals used in each cage to allow for split samples. Approximately 
3,000 Corbicula fluminae were collected from the Sacramento River delta 
(upstream of the NWS site) and air-freighted to the WES. In addition to 
field testing, these clams were exposed to background chemical analysis 
(three replicates of 30 clams each) and Condition Indexing (Lawrence and 
Scott 1982). Condition Index, a good indicator of the health of the 
animal, was measured for 20 animals collected from the WES holding tanks 
the day the clams were transported to the field and on the day they were 
removed from the field. 


The Corbicula were held at the WES in fiberglass tubs in aged tap 
water with a 3-cm layer of coarse sand. Water quality readings were made 
daily, and the temperature was maintained at 15° C + 2° Cc. The clams were 
fed freshwater algae Ankistrodesmus falcatus and a commercial yeast 
mixture. The clams were slowly acclimated to a salinity level near that in 
the field at the NWS (2-3 ppt). 


Three replicates of 25 clams each were placed at each NWS 
biomonitoring site for 28 days. Water quality measurements were made for 
each site for Days 0 and 28 (Table 2.5-D9). At the end of the 28-day test 
period, the clams were collected and placed in sealable plastic bags. They 
were kept cool in insulated containers during field collection and 
subsequent transport to the WES. At the WES they were allowed to purge 
their gut contents overnight in fresh aged tap water at 15° C. The clams 
were then prepared for metal analysis and Condition Indexing. 


Tissues for metal analysis were prepared, digested and analyzed as 
before (Lee et al. 1986). Eleven sites were selected for Condition Index 
determinations (Figure 2.5-3). These samples were composed of 
approximately equal subsamples from each replicate at each site. Those 
metals (As, Cd, Pb, and Zn) demonstrating the greatest tissue uptake in the 
1984 clam biomonitoring study were selected for analysis. 


2.5.4.2 Results and Discussion 


The Condition Index values for all NWS biominitoring sites (shown in 
Figure 2.5-4 and listed in Table 2.5-D10) were equal to or greater than the 
Days O and 28 backgound laboratory values. These data for the ratio of 
tissue weight to shell cavity size indicate that the clams used in the NWS 
biomonitoring study were actively feeding during their test period. 


The water quality data from the field listed in Table 2.5-D9 showed 
adequate conditions for clam growth. Survival was near 100 percent for all 
sites except K28P3 (all three replicates lost in grass fire) and AA10S3 and 
AA7R1 (where one replicate sample was lost due to clam desiccation). 
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Figure 2.5-2 Clam biomonitoring locations, Naval Weapons Station, 
Concord, 21 May-19 June 1986 
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Figure 2.5-3. Condition index locations for clam biomonitoring Study, 
Naval Weapons Station, Concord, 21 May-19 June 1986 
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Table 2.5-D1l represents the range of metal concentrations from the 
clam biomonitoring sites in 1984 and 1986 compared with literature 
collected field data. From these data, it is apparent that the overall 
metal uptake by the clams increased only slightly from 1984 to 1986. 
However, a large number of 1986 AA sites showed As and Zn tissue 
concentrations statistically above 1986 remote reference area field values 
as well as Cd values above those of the remote reference area in the Gl 
area and the AA area bordering the KS site (Table 2.5-D8). 


Although the number of biomonitoring sites with tissue metal 
concentrations statistically above the remote reference area increased from 
1984 to 1986, the metal tissue concentrations from most sites tested both 
years remained nearly unchanged. Thus, the increase in the number of sites 
containing above remote reference area tissue levels of As and Zn, and to a 
lesser extent Cd, was probably due to such sites not being sampled in 1984 
rather than to changes in contaminant bioavailability caused by the 1986 
spring flooding. The most significant clam bioaccumulation observed in 
1986 was in the As tissue contents which were elevated above remote 
reference area in ditches that drain the AA area of Parcel 572. These data 
indicate some movement of As from the highly contaminated AA area, near the 
dike surrounding the Allied Waste Lagoon, into drainage ditches and the 
creek that drains the wetland. 


The maximum Cd, Zn, Pb, and As tissue concentrations from this 
biomonitoring study did not exceed the Food and Drug Administration 
criteria for human consumption or the range of field-collected Corbicula 
from noncontaminated areas (Lee et al. 1985). In addition, the Condition 
Index data suggest that, during the period of 21 May - 19 June 1986, the 
uptake of metals by C. fluminae caused no significant physiological stress 
to the clams, except possibly in the ESI area. Therefore, the surface 
waters draining the study areas of the NWS Concord during the spring 
flooding of 1986 had some impact on NWS wetlands, but probably caused only 
a minimal increase in environmental impact on the aquatic ecosystem of 
Suisun Bay. 


2.5.5 Kiln Site Sampling 


The Kiln site was subjected to an intense sampling effort. Both 
surface and subsurface samples were collected. These data are presented in 
Tables 2.5-A6, All, A16, A26 and A31. Sample locations are shown in Figure 
8.* The analysis of variance procedure was used to analyze the data. 
Statistical differences were determined using the Newman-Keuls method 
(Winer 1971). Soil contaminated with As and Pb is confined mainly to a 
depth of VU to 1 ft (Table 2.5-A32). Elevated soil Zn and Cd was observed 
to a depth of 3 ft in a limited number of locations. Further discussion of 
these results can be found in Cullinane et al. 1988. 


2.5.6 Report of Geotechnical Fieldwork at the Kiln 
Site, Naval Weapons Station, Concord 


A field party from the Geotechnical Laboratory, WES, installed three 
water sampling wells at the NWS, Concord, California for the Naval 


*Located in Lee, Cullinane, and O’Neil 1988. 
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Facilities Engineering Command, Western Division. 
2.5.6.1 Location of Wells 


The wells are located around the north side of the bare ground and 
rubble pile in Parcel 572 known as the Kiln Site. Well separation is less 
than 200 ft, and the distance to the rubble pile is about 100 ft. All 
wells are on Navy property but within 100 ft of the railroad property line. 
The positions of wells are shown in Figure 2.5-5. 


The locations for wells were chosen primarily to obtain the maximum 
sector of possible ground-water flow paths from the known source of 
contamination in and around the rubble pile. Private property was excluded wants 
at this preliminary stage of sampling. It was axiomatic that any discovery Ait 
of contamination in the ground-water would be viewed as preliminary and 
would almost certainly lead to a comprehensive and sophisticated study of 
ground-wat2r contamination. 


att 


By installing wells near the rubble pile, the chance of intercepting 
ground-water contamination from the pile was improved, as was the 
accessibility for the heavy drilling truck, a question of great concern 
before entering the site. Early visits and drilling at a site 1,600 ft to 
the south suggested that equipment might seriously mire down in the damp 
gumbo adjacent to the wetlands. A skid rig was brought to the site as a 
contingency but was not needed, since mobility improved with the onset of 
dry weather. 


The site was entered from the east via the west gate from the Allied 
Corporation Bay Point Works. A staging area was established inside Navy 
property. Well 1 was located at the west to minimize disturbance of the 
site. The drill rig backed directly to that location and subsequently 
drilled wells 2 and 3 as it returned eastward to the staging area. The 
path followed was mostly on grass north of the bare area. Plywood sheets 
were used under the truck upon approaching the location for well 1 to 
improve mobility and to protect grass from possible rutting. 


2.5.6.2 Drilling 


The procedure followed on all wells was the same except for depth. 
Wells 2 and 3 were shallower by 5 ft than well 1, since it had been found 
in drilling well 1 that the shallowest aquifer was fully penetrated at a 
depth of 15 ft. Detailed descriptions of wells 1, 2 and 3 are given in 
Figures 2.5-6, 2.5-7, and 2.5-8, respectively. "Aquifer" is used in a 
loose sense to distinguish a stratum that can transmit appreciable water as 
opposed to one, such as a clay-rich layer, that cannot. The scope of work 
for this study had generalized the possible conditions without the benefit 
of subsurface information. It was thought at that preliminary stage that 
the surface layer at the Kiln Site might be saturated, granular debris, so 
that the upper aquifer would be shallow and unconfined. Since the three 
sampling wells actually started in clay-rich soil at the surface, the 
anticipated conditions are irrelevant. It was still possible to follow the 
original intention of penetrating and sampling only the upper aquifer and 
bottoming in a low-permeability clay-rich layer. It was considered 
important that the wells not enter an aquifer below the shallowest. This 


12 


rth. Cy dP a Te, ewe atm Ae Ratm et. 8. tot. doe tae 08 f° = La ® ie Bal Pruta? tet Ee 
RE SH Hn Ni tity Se Kae 94 tn CCN eeteartsesteartanstals ON ai he AR Sa WR Mahe PH ae Hn a a aa 


POT er we ee a Uh Te a ee ee 4 6a* G0? Oa® CRU Ww WA! a ee 
“ata gh = 


s 


& 


@rs-3 


aS-26 
Ks-1@ 


<* 


? 
Location of ground-water wells, NWS Concord 


Figure 2.5-5. 
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Figure 2.5-6. Description of ground-water well 1 
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Figure 2.5-7. Description of ground-water well 2 
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Figure 2.5-8. Description of ground-water well 3 
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constraint was satisfied, since even well 1 bottomed in hard, relatively reat 
dry, clayey silt. NT 
ed 
The steps in drilling the wells followed reasonably closely to those Ar 
envisioned before the work began and were as follows: e 
a. Augered with 10-in. bit tc ft depth. rey 
wat 
Y ¢ 
b. Set 8-in-diameter steel ci .ng and grouted in place, flush with add 
ground. This grouted casing isolates near-surface contamination. Nae a 


c. Advanced below 2-ft depth using 6-in. hollow-stem auger. 


d. Sampled soil continuously through auger stem. 


2.5.6.3 Well Construction 
The steps in construction of the sampling well were as follows: 


a. Upon reaching final depth, added sand to 1 ft above bottom. 
Sand is 16 x 40 washed sand, available in bags. 


b. Placed 2-in. PVC screen and riser in hole through the stem and 
seated on sand bottom. Screen opening is 0.020 in. 


c. Raised auger around screen and riser while at the same time adding 
sand to fill space developed below. Tamped sand frequently with 


riser. Sections of auger were removed intermittently. ®@ 
wee 
d. Raised sand level as in step c to 1 ft above screen. ony 
i> < 
~ 
fw 
e. Added bentonite pellets to level 2 ft above sand pack. nen 
a ; 


by 
s 


f. Grouted above bentonite plug to surface. 


g. Added extension of 8-in. protective steel casing to 2 ft above ground 
surface and grouted around outside of joint and flanges. 


The wells were developed by removing water with a gasoline-driven 
pump. Total volumes removed were 25, 15, and 15 gal from well 1, 2, and 3, 


respectively, to accomplish clarification of water from yellowish brown and ne 
translucent to a slightly cloudy but otherwise transparent condition. Flow ee 
of pump or ground-water rate ranged roughly between 0.2 and 0.4 gal/min ~S 

A : Me el 
during pumping. sok 


2.5.6.4 Health and Safety Plan 


Operations at the Kiln Site were conducted according to a health and 
safety plan prepared especially for this investigation by technical, 
supervisory, and administrative personnel of the WES. The primary concerns 
were for health and safety of the field party. Other concerns were with 
safeguarding against disturbance of the site and its fauna and flora. 
Special attention was directed to the handling and disposal of materials 
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brought from depth to the surface, and all water and cuttings taken from at 
the holes were handled and retained as hazardous material pending clearance nts 
through chemical analysis. i“ we 
Pac itt 

Soil and water collected during well installation and development were a @ 
chemically analyzed to determine their hazardous nature. Results of these OA 
tests (Table 2.5-D13) indicated that the soil was not hazardous and could a, 
be disposed of in an ordinary landfill. The collected ground-water samples Wits ry 
contained metals above drinking water quality standards and were disposed Yehy atat 
of into a sanitary sewer to protect water bodies associated with the Kiln cstay 


Site on NWS Concord. 
2.5.6.5 Summary Observations 
Salient observations deserving emphasis are as follows: 


a. All three holes appear to penetrate only natural strata from the 
grassy surface down. No fill or slope-wash from the rubble pile was 
encountered. 


b. The aquifer is at about the same position in all holes and sandwiched 
between relatively dry, clayey silt beds of low permeability. 


c. The aquifer is confined under a piezometric head, and water rose a few 
feet in all holes after first being encountered. 


d. The upper low-permeabililty layer is more than 8 ft thick. This 
layer presents a barrier against leakage fren surficial contamination 
in the aquifer unless the layer has been deeply excavated. 


2.5.7 Ground-water Sampling at the Kiln Site, Naval 
Weapons Station, Concord 


Ground-water sampling of the monitoring wells and drums of water at 
the Kiln site and background well was performed on 12 May 1987. Sampling 
was conducted by R. Shafer (WES), P. Lacey (EMCON), and C. Schwab (Navy). 

A background well located about 400 feet north of Port Chicago Highway was 
sampled first (Lutton, Bennett,and McAneny 1987). This well was installed 
as a part of another study, but is located appropriately for use in this 
study. The 5-ft-long 2-in. PVC screen is positioned in a sai.1 aquifer, and 
10 ft below the piezometric surface located at 39 ft. Prior to sampling, 10 
gal of water was bailed from the well. The well water cleared up after 
approximately 5 gal had been removed. Five additional gallons of water was 
removed before sampling was conducted. Mr. Lacey concurred that a sample 
representative of the ground water could be obtained at this point. Prior 
to sampling, a distilled water field blank was obtained by placing 
distilled water (supplied by EMCON) in the Teflon bailer and glass sample 
make-up jar. The field blank was then analyzed for pH, conductivity, and 
temperature using EMCON’s instrument. The sample was split (two subsamples 
for Navy, one subsample for EMCON) and preserved with nitric acid to a pH 
below 2.0. 
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‘ The background well was then sampled using the teflon bailer and nylon ee 
K rope. Approximately 0.75 gal of water was placed into the glass gallon ae 
ty make-up jar from the well. Measurements were taken for pH, conductivity, eat! 
Ps and temperature by Mr. Lacey. Unfiltered subsample splits were then made. se 
The remaining sample was filtered using a 0.45-micron filter supplied by bed 
EMCON. Filtered subsample splits were made, and all subsamples were ataait 
\ preserved with nitric acid to a pH below 2.0. The results of the field oe 
Hi measurements are presented in Table 2.5-Di2. ea 
‘ Bass 
he Monitoring well KS-1 was sampled next. Similar procedures were ue 
4 followed for all three wells at the Kiln site. The wells were bailed, we 
‘ allowed to recover, and bailed again until what was considered a nen 
representative sample could be obtained. The bailing water was placed ina Niet 
, drum onsite. Approximately 10, 8, and 8 gal of water were removed from Ha 
. KS-1, KS-2, and KS-3, respectively. The sample was then removed from the ie 
MW well with the Teflon bailer and placed in the glass sample make-up jar. SND 


Measurements were taken for pH, conductivity and temperature (Table 
4 2.5-D12). Unfiltered subsamples were made and the remaining sample was 
‘ filtered through a 0.45 micron filter. Filtered subsamples were then made, 
and all samples were preserved with nitric acid to a pH below 2.0. 
Duplicate split subsamples were made for the Navy for all wells except 
KS-3. 


% 
Ld 
I 


After sampling each well, the Teflon bailer, glass sample make-up jar, 
and filtering apparatus were rinsed with distilled water. Before obtaining 
each sample, the make-up jar and filtering apparatus were sample-rinsed 
with water from the monitoring well being sampled. Water levels were 
measured prior to bailing each well. These measurements are presented in ARS 
Table 2.5-D12. baie 


Samples were taken from two drums located onsite. These drums 
contained water from developing the wells at the Kiln site on 2 April 1987 
(see Seccion 2.5.6.3) and the bailing water that was removed from wells 
KS-1, KS-2, and KS-3 prior to sampling on 12 May 1987. Mr. Lacey indicated . 
that EMCON would not require a split of these samples. The samples from 
the two drums were not filtered. These samples were preserved with nitric 


acid. , 
Net 

The subsamp]es for the Navy were placed in a locked cooler. A Ms 
chain-of-custody was initiated upon completion of the sampling effort. The e 
samples were transported to WES and turned over to Mr. R. Price along wit' — 


the chain-of-custody forms on 14 May 1987. 
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2.5.8 Wetland Delineation at Naval Weapons Station, Concord 
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As part of an ongoing cooperative agreement between the US Naval 
Facilities Engineering Command, Western Division, and the WES, the 
Environmental Laboratory (EL) was asked to conduct a wetiand delineation on 
Parcels 571, 572, 573, 574, 575, 576, 579D, and 581 on the NWS Concord. 
During the week of 3-7 November 1986, Messrs. C. J. Newling and R. Theriot 
traveled to the site to conduct a wetland delineation and collect the 
necessary field data. Various portions of this field work were observed by 
Drs. J. S. Wakeley and C. R. Lee and Ms. L. J. O’Neil, all ot &L, who were 
simultaneously conducting field-work at NWS Concord, as well as 
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Dr. M. Josselyn of San Francisco State University and Mr. J. M. Robertson 
of the US Navy Office of the General Counsel. 


2.5.8.1 Site Description and Methods 


Wetland delineations were conducted on four NWS Concord areas 
generally located south of Suisun Bay as outlined in Figure 2.* Detailed 
site descriptions are given in Lee et al. (1986). (Figures 29, 42, and 53* 
were developed from figures appearing in Lee et al. 1986). The first area 
(KS/AB/AA) included tidally influenced estuarine emergent marsh on Parcel 
572. The second area (K-2/G-1/576) included palustrine robust emergent 
marsh and segments of a channelized stream on Parcels 573, 574, 575 and 
576. The third area (ES) included a channelized stream on Parcel 579D. 
The fourth area (CP) included palustrine robust emergent marsh on Parcel 
581. Physical access was obtained to the first three areas and data were 
collected directly onsite. Delineation for the fourth area was based on 
data collected by visual observation from Port Chicago Highway and review 


TAY) 
of aerial photographs and vegetation mapping performed by Harvey and me 
Stanley Associates, Inc. (Figure 53* was based on a figure from the Harvey ’ Hel 
and Stanley Associates, Inc., report "Background Information for Section 7 Shy 
Consultation at Concord Naval Weapons Station" dated 25 November 1986.) eu! 
Methods and procedures for delineation were as described in Environmental a 
Laboratory (1987). On the KS/AB/AA and K-2/G-1/576 areas, "comprehensive" ote, 
techniques were employed. In addition, wetland and nonwetland boundary seats 
stakes were placed and later surveyed by an EL team led by erates, 
Mr. J. G. Skogerboe. "Routine" techniques were used on the ES and CP jeataalt 
| areas. In mapping wetlands, delineations stopped at parcel boundaries even ads 
| though wetlands extended beyond those boundaries in some cases. ' @ 
rane 
| 2.5.8.2 Results arte 
Pe 
Data collected for the KS/AB/AA area are provided in Appendix A.** ety 
, When correlated with the surveyed boundary stake positions, the data we ' 
supported delineating the wetland boundary along the 4.0 foot contour line 
and tying into lower elevation property boundaries as indicated in Figure eke 
29. wat 
Svan 
Wetlands on the K-2/G-1/576 area were largely separated from tidal we 6 
influence and occurred on a landscape with falling topography from a del 
segment of channelized stream on the highest (east) side of the site toa e 
broad fan of robust emergent marsh on the lowest (west) side of the site. Bones, 
The wetlands on the west side of the site were immediately adjacent to a eH 
tidally influenced segment of stream just off the K-2 parcel. Pe, 
Historically, the wetlands on this site appear to have been connected more ea. 
directly to the intertidal wetlands to the north prior to construction of ond 
the railroad right-of-way that separates them. More recently, construction 
of the railroad right-of-way as well as stream channelization may also have rs wet 
had some effect on wetland plant succession by increasing freshwater “ $3 
influence on the site. Data collected from this area are provided in ae 
Appendix B. Plots falling at wetland boundaries were staked, and then in is 
earn te re SS t fron, ute 
*Located it: Lee, Cullinane, and 0’Neil 1988. e.. 
me a a ne ee ee ee 4 
**Appendixes A, B, and C are not part of this document. ; wc 
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surveyed for mapping purposes. The wetland boundary is indicated in Figure 
42. 


The wetlands on the ES area followed a channelized stream course 
immediately adjacent to the property boundary with the Chemical and Pigment 
plant (C and P/ESI area, Figure 42). The streambank slopes in most 
segments were very steep, with standing water or saturation to the surface 
in the streambed and a dense cover of vegetation dominated by Typha 
latifolia. Outside the distinct streambanks, wetland indicators quickly 
disappeared. Thus, the rather distinct boundaries of the channelized 
stream could be mapped as wetland for the entire course along this parcel. 
The mean wetland width was 11 ft. Data collected from the ES area are 
provided in Appendix C. The wetland boundary is indicated in Figure 42. 


The wetlands on the CP area were observed from Port Chicago Highway. 
Based on experience gained from similar wetlands on the NWS Concord 
property, the plant communities observed, and the steepness of slope 
observed, two criteria were used to delineate the wetland boundary: the 
6.0-ft contour elevation and the presence of a plant community dominated by 
either Typha sp. or Scirpus sp. The wetland boundary for the CP area is 
indicated in Figure 53. 
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2.5.10 Sample Identification and Variable Description 


2.5.10.1 Tables A1-A32 Sample ID and Variable Description 


Tables 2.5-A1-A31 present the soil analysis data. The samples 
appearing in Tables Al, A6, All, A16, and A21 were collected in June and 
July 1986. Samples listed in Table A26 were collected in December 1986. 
The sauples Listed in Table A31 were collected in March 1987. Sample types 
SC are 0" - 6" surface samples. Sample types ST are O" - 6" stream 
samples. Samples AASTW124B1D and AASTW124B2D go to a depth of 4 ft. See 
the variable description section below for further discussion of sample 
types. 


Variable Description Unit 

AS,CD,CU, PB, ZN, SE mg/kg or parts per million(ppm) 
dry weight basis 

WWT_AS,WWT_CD, mg/kg or parts per million(ppm) 

WWT_CU,WWT PB,WWT ZN,WWT SE wet weight basis 

MPSOLID, SOLID Percent solids 

DI_WT,ACT WT Grams 

DEPTH Feet 

Example Key 


ID No.: AA SCW5T2R1 


Nitric acid digestion procedure used for total metal analysis 
AA - Sample site area 

AA: Allied A 

AB: Allied B 

BK: Remote reference site 

CP: Coke pile site 


ES: ESI 
Gl: G-1 Getty 
K2: K-2 


KS: Kiln site 
SC - Sample type 
SC: Soil core 
ST: Soil core from a stream 
GT: Surface sample gritty material 
RB: Surface sample red brick 
YB: Surface sample yellow brick 
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W5T2R1 - Specific WES sample site location mains 
5T2 Label for site ait 
R1, R2, R3. Triplicate samples An 
6 
Sample IDs in Tables Al and A6 include D1-D4. tats 
Di-D4 refer to the depth of core: nattastt, 
Dl Of - 1° ti 
D2 1’ - 2° Wie 
oe nut 
D4 3" - | = 
an 
Sample IDs in Table A26 include D1-D4. aan 
D1-D4 refer to the depth of core: hy 
D1 o" — 6" ie ‘ 
D2 6" —- 12" RN 
D3 12" ~ 24" e 
D4 24" - 36" Ro 
Sample IDs in Table A31 include D1-D6. tea 
D1-D6 refer to the depth of core: MAS 
, c rh 
ae i 
: ahhh 
D3 2’ ~ 3! -s 
D4 3° ~ 4 OY 
D5 4° - 5! mitt 
D6 5’ - 6! an 
it) 
yates 
-1,S1 Split sample wie 
A Sample taken June 24, 1986 J 
B Sample taken June 25, 1986 ra 
C Resample previous contractor site re 
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Table 2.5-Al Soil Analysis (June and July 1986) 
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Table 2.5-A2 Blank Analysis 
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Table 2.5-A3 Blank Analysis Summary 
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Table 2.5-A4 NBS River Sediment Analysis 
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Table 2.5-A5 NBS River Sediment Analysis Summary 


C.V. 


SUM VARIANCE 


MEAN STANDARD MINIMUM MAXIMUM STD ERROR 
DEVIATION VALUE VALUE OF MEAN 


N 


VARIABLE 


3.001 


3. 


4419.046 


1.000 
1.000 


*Standards 


NBS River Sediment Analysis Values 
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11.7 
128.0 


8.7 


90.0 
686.0 
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742.0 
1890.0 
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Table 2.5-A26 Soil Analysis (December 1986) 
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Table 2.5-A26 (Continued) 
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Table 2.5-A26 (Continued) 
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Table 2.5-A28 Blank Analysis Summary 
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Table 2.5-A29 NBS River Sediment Analysis 
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Table 2.5-A32 Mean Soil Analysis 


Pb Se an 
2BC 257.2AB  —«-137.0A 03A 277.5BC neh 


Values are mg/kg dry wt. latat 
* Depth in feet. e 
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2.5.10.2 Tables B1-B7 Sample ID and Variable Description 


Tables 2.5-B1-B7 present the wet extraction analysis data. The 
samples that appear in Tables Bl and B4 were collected in June and July 
1986. Samples listed in Table B5 were collected in December 1986. 


Variable Description Unit 

WWT_AS,WWT CD, mg/kg or parts per million(ppm) 
WWT_CU,WWT PB,WWT ZN wet weight basis 

W_EXT Grams 


Example Key 
ID No.: WT AA SCW5T2R1 


WI - Wet extraction procedure of California State Department of Health 
Sciences used for analysis 


AA - Sample site area 
AA: Allied A 
AB: Allied B 
CP: Coke pile site 


ES: ESI 
Gl: G-1 Getty 
K2: K-2 


KS: Kiln site 
SC - Sample type 
SC: Soil core 
W5T2R1 - Specific WES sample site location 
5T2 Label for site 
Rl, R2, R3 Triplicate samples 


Samples IDs in Table B5 included D1-D4. 
D1-D4 refer to the depth of core: 
Dl o" = 6" 
D2 6" - 12" 
D3. «12" - 24" 
D4 24" - 36" 
A Sample taken June 24, 1986 
B Sample taken June 25, 1986 
C Resample previous contractor site 
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2.5.10.3 Tables C1-C10 Sample ID and Variable Description _@ 
4 () yi 
Tables 2.5-C1-C10 present the EP toxicity analysis data. The samples pa 
that appear in Tables Cl and C4 were collected in June and July 1986. 4 aia, 
Samples listed in Table C7 were collected in December 1986. Samples listed Ree 
in Table C10 were collected in March 1987. ais: 
Variable Description Unit 
WWT_AS,YWT_CD, mg/l wet weight basis 


WWT_CU,WWT_PB,WWT ZN 
EP_AS,EP_CD,EP PB 


SOLID Percent solids 
WT Grams 

DEPTH Feet 

Example Key 


ID No.: EP AA SCWST2R1 
EP — Extraction Procedure of RCRA used for analysis 


AA - Sample site area 
AA: Allied A 
AB: Allied B 
CP: Coke pile site 


ES: ESI ene 
Gl: G-1 Getty ts 
K2: K-2 re 
KS: Kiln site a 
SC - Sample type os 


SC: Soil core 
GT: Surface sample gritty material 
RB: Surface sample red brick 


705 4? 
ae 


YB: Surface sample yellow brick = 
W5T2R1 - Specific WES sample site location 5 


5T2 Label for site ove 
R1, R2, R3 + Triplicate samples 
Samples IDs in Table C7 included D1-D4. 
D1-D4 refer to the depth of core: 

Di Qo" = 6" 

D2 6" - 12" 

D3 12" - 24" 

D4 24" — 36" 


C1 


OC Te ae Pees “eos ee ae! PPE ea tN WA TOP Tet Se ag ® Ww PO Re Ne DE teh LR . - ' eet, 


Samples IDs in Table C10 included D1-D6. 
D1-D6 refer to the depth of core: 
Dl oO’ -1' 


o 
ie) 
—_ 
~ 
{ 
ht 
a A . 
eed. : 
ae - 


B Sample taken June 25, 1986 


A Sample taken June 24, 1986 ee 
C Resample previous contractor site 
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2.5.10.4 Tables Di-D16 Sample ID and Variable Description 


Tables D1-D8 contain clam tissue analysis. The samples that appear in ar catt a! 
Table D1 were collected in June 1986. _@ 
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: AB - Sample site area 
AA: Allied A 
AB: Allied B 
BK: Remote reference site 
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K2: K-2 
CL - Sample type 
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W1251R3 - Specific WES sample site location 
1281 Label for site 
Rl, R2, R3 Triplicate samples 
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Table 2.5-D4 NBS Standard Analysis 
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Table 2.5-El (Continued) 
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